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$EVWUDFW
6WUXFWXUDOVWHHOLVKHDYLO\XWLOL]HGLQWKHFRQVWUXFWLRQLQGXVWU\IURPUHVLGHQWLDODQGFRPPHUFLDOEXLOGLQJVWRRLODQGJDVSURMHFWV




HVWLPDWLQJD VWHHO IDEULFDWLRQSURMHFWPDLQO\EHFDXVHRI WKH ODERULQWHQVLYHQDWXUHRI VWHHO IDEULFDWLRQ ,QFROODERUDWLRQZLWKD
SDUWQHUFRPSDQ\WKUHH\HDUVRISURMHFWGDWDZHUHFROOHFWHGE\PDWFKLQJWKHFRPSDQ\¶VEXLOGLQJLQIRUPDWLRQPRGHOLQJ%,0
V\VWHPZLWK WKHLU ODERU FRVWLQJ V\VWHP UHVXOWLQJ LQ RYHU  UHFRUGV HDFK UHSUHVHQWLQJ WKH TXDQWLW\ WDNHRII IRU  GHVLJQ
IHDWXUHV DQG WKHZRUNHUKRXUV H[SHQGHG LQ VKRS IDEULFDWLRQ 6WHSZLVH UHJUHVVLRQ DQG HUURU DQDO\VLV DUH XVHG WR UHFRJQL]H WKH
PRVWFUXFLDOGHVLJQIHDWXUHVLQHVWLPDWLQJSURMHFWZRUNHUKRXUVDOORZLQJGLVFRYHU\RIWKHPLQLPL]HGVHWRILQSXWVIRUHVWLPDWLQJ
ZRUNHUKRXUV DQG FKDUDFWHUL]DWLRQ RI WKH HVWLPDWLRQ XQFHUWDLQWLHV 7KLV ODERU FRVW HVWLPDWLRQ EHQHILWV HVWLPDWRUV DQG VKRS
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,QWURGXFWLRQ
,Q WKH FRQVWUXFWLRQ LQGXVWU\ IDEULFDWHG VWHHO SLHFHV FRPSULVH RQH RI WKH PDLQ PDWHULDOV UHTXLUHG LQ W\SLFDO
FRQVWUXFWLRQ SURFHVVHV >@ 7KH IDEULFDWLRQ SURFHVV RI VWHHO SLHFHV DQG FRPSRQHQWV HQFRPSDVVHV RSHUDWLRQV RI
FXWWLQJ ILWWLQJ ZHOGLQJ DQG VXUIDFH SURFHVVLQJ ZKLFK DUH KLJKO\ GHSHQGDEOH RQ IDEULFDWLRQ VHWXS DQG FUHZ
H[SHULHQFH $ FRQILGHQW SUHGLFWLRQ RI IDEULFDWLRQ PDQKRXUV RU ZRUNHU KRXUV LV HVVHQWLDO IRU HVWLPDWLQJ VWHHO
IDEULFDWLRQFRVWVDQGSODQQLQJWKHSURFHVVHV>@$VDUHVXOWRIODERULQWHQVLYHQDWXUHRIVWHHOIDEULFDWLRQFRVWVIRU
VXSSRUWLQJ IDFLOLWLHV UHVRXUFHVHTXLSPHQWZDVWHVDQG IDEULFDWLRQRYHUKHDGDUHJHQHUDOO\ WUHDWHGDV LQGLUHFWFRVWV




%,0 KDV EHHQ FRPPRQO\ XVHG LQ WKH SDVW GHFDGH DV D FROODERUDWLYH SODWIRUP IRU GHVLJQLQJ D VWUXFWXUH DQG
YLUWXDOO\VLPXODWLQJWKHFRQVWUXFWLRQSURFHVV%,0LVEHLQJDGRSWHGLQWKHVWHHOIDEULFDWLRQLQGXVWU\DVLWRIIHUVJUHDW
DGYDQWDJHV IURP FRQVWUXFWDELOLW\ UHYLHZV WR PDWHULDO TXDQWLW\ WDNHRIIV 7KHUH DUH PDQ\ ORQJWHUP LQFHQWLYHV LQ
DGRSWLQJ%,0DWWKHFRPSDQ\OHYHOVXFKDVHIIHFWLYHLQIRUPDWLRQPDQDJHPHQW(YHU\VWHHOIDEULFDWLRQSURMHFWKDV
VSHFLILF GHWDLOV WKDW JLYH WKH PDLQ LQGLFDWRUV RI SURMHFW FRPSOH[LW\ DQG GLIILFXOW\ DORQJ ZLWK ZRUNHUKRXUV DQG
GXUDWLRQ LWZRXOG WDNH WRGHOLYHU WKHSURMHFW LQ WKH IDEULFDWLRQ VKRS7KHUHIRUH WKHSURMHFWGHWDLOV FDQEHXVHGDV
SUHGLFWRUVLQSURMHFWZRUNHUKRXUVHVWLPDWLRQ3URMHFWGHWDLOVFDQEHHIILFLHQWO\REWDLQHGIURP%,0PRGHOVZKLFK
FDQ EH XVHG DV LQSXWV IRU ZRUNHUKRXU HVWLPDWLRQ 7KXV WKH FRPSDQ\¶V KLVWRULFDO GDWD FRXOG EH XWLOL]HG LQ
GHYHORSLQJDGDWDGULYHQSUHGLFWLRQPRGHOZLWKSURMHFWGHWDLOVDVLWVLQSXWVDQGSURMHFWZRUNHUKRXUVDVWKHRXWSXW

,W LV D FRPPRQO\ DFFHSWHG IDFW WKDW WKH GHVLJQ VWDJH RI WKH SURMHFWV SUHVHQWV D JUHDW RSSRUWXQLW\ WR FRQVLGHU
VXVWDLQDELOLW\FRQFHSWVWRLQIOXHQFHFRQVWUXFWLRQFRVWVDQGSURMHFWOLIHF\FOH+RZHYHUWKHGHFLVLRQVXSSRUWWRROVWR
LQIRUP WKHGHVLJQHUVRQSURMHFWSHUIRUPDQFHDQGVXVWDLQDELOLW\ LQ WKHHDUO\ VWDJHVRISURMHFWVKDYHQRWEHHQ IXOO\
H[SORUHG >@*XJJHPRV HW DO >@ VWXGLHG WKHSRVVLEOH HQKDQFHPHQWV WRGHVLJQ DQG IDEULFDWLRQSURFHVVHVRI VWHHO
VWUXFWXUHVWRLPSURYHWKHLUVXVWDLQDELOLW\,QWKLVUHVHDUFKODFNRIGLUHFWFRPPXQLFDWLRQEHWZHHQWKHVWUXFWXUDOWHDP
VWUXFWXUDOHQJLQHHUVWHHOGHWDLOHUIDEULFDWRUHWFDQGHDUO\LQYROYHPHQWRIIDEULFDWRUVLQWKHVWHHOGHVLJQSURFHVV







































Jobs consist of 
several divisions.
Every project consists 
of different jobs.
Pieces require human 
resources (worker-hour) to 
be connected, and makeup 
divisions. 
Raw material requires 
human resources (worker-
hour) to create pieces, e.g. 
welding, cutting, fitting. 





ZRUNHUKRXUVUHTXLUHGIRUHDFKSDUWLFXODUSURMHFWDUHUHFRUGHGDW WKH OHYHORIGLYLVLRQVDQGVWRUHG LQSURMHFW ODERU
FRVW GDWDEDVHV $OWKRXJK WKLV ³EURDGEUXVK´ LQIRUPDWLRQ SUHVHQWV OLPLWDWLRQV LQ HVWDEOLVKLQJ D VROLG FRQQHFWLRQ
EHWZHHQFRPSRQHQWFHQWULF%,0GDWDDQGSURGXFWLYLW\LQGLFDWRUVGDWDPLQLQJWHFKQLTXHVVWLOOKROGWKHSRWHQWLDOWR
GHFRGH WKH FRUUHODWLRQ EHWZHHQ GLYLVLRQ FRPSRQHQW GHWDLOV IURP %,0 DQG ZRUNHUKRXUV IURP ODERU FRVW
GDWDEDVHV )LJ  7R DFKLHYH WKLV JRDO UHJUHVVLRQ WHFKQLTXHV KDYH EHHQ LQYHVWLJDWHG IRU GHYHORSLQJ D PRGHO
EHWZHHQLQSXWIDFWRUVGLYLVLRQPDWHULDOGHWDLOVDQGWKHRXWSXWGLYLVLRQZRUNHUKRXUV

,Q WKLV SDSHU D EULHI UHYLHZ RI UHFHQW DSSOLFDWLRQV RI%,0 LQ HVWLPDWLRQ DQG TXDQWLW\ WDNHRII LQ FRQVWUXFWLRQ
PDQDJHPHQW LV SURYLGHG1H[W0XOWLSOH/LQHDU5HJUHVVLRQ 0/5 DQG LWV DSSOLFDWLRQV DV D SUHGLFWLYHPRGHO LQ
FRQVWUXFWLRQPDQDJHPHQW LV UHYLHZHG ,Q WKH IROORZLQJ VHFWLRQ DQRYHUYLHZRIYDULDEOH VHOHFWLRQPHWKRGV DQG D




7KHILUVW VWHS LQFRVWHVWLPDWLRQ LVD UHOLDEOHDQGDFFXUDWHTXDQWLW\ WDNHRII7KHUHDUH VHYHUDOFRPPRQZD\V WR
SHUIRUPTXDQWLW\ WDNHRII LQFRQVWUXFWLRQSURMHFWV2QHRI WKH WUDGLWLRQDOPHWKRGV LV WRJHW WKHTXDQWLW\ WDNHRIIE\
FRXQWLQJGLIIHUHQWPDWHULDOVRQ'GUDZLQJVDQGVWRULQJWKHREWDLQHGLQIRUPDWLRQLQWRVSUHDGVKHHWV>@7KHPDQXDO
TXDQWLW\WDNHRIIPHWKRGVDUHQRWDEOHWRGHWHFWDQ\GLVFUHSDQFLHVEHWZHHQWKH'GUDZLQJVZKLFKPLJKWUHVXOW LQ
GHIHFWLYH HVWLPDWHV >@ ,Q FRPSDULVRQ %,0 PRGHOV DUH JUHDW WRROV IRU TXDQWLW\ WDNHRIIV WR DYRLG  IDFLQJ WKH
OLPLWDWLRQVRI'GUDZLQJV >@7KHUHDUHPDQ\ VWXGLHVDGGUHVVLQJTXDQWLW\ WDNHRII DQGHVWLPDWLRQFDSDELOLWLHVRI
%,0>@>@>@>@6KHQDQG,VVD>@VWXGLHG%,0EDVHGFRQVWUXFWLRQHVWLPDWLRQDQGWKHLPSDFWRIYLVXDOL]DWLRQRQ
HVWLPDWLRQ DFFXUDF\ 0RQWHULR DQG 3RoDV 0DUWLQV >@ GHPRQVWUDWHG WKH SRVVLELOLW\ RI H[WUDFWLQJ %,0 PRGHO
TXDQWLWLHVZLWKVRPHDGMXVWPHQWVWRWKHPRGHOSUHSDUHGIRUYLVXDOL]DWLRQRUGUDZLQJDSSOLFDWLRQV3OHEDQNLHZLF]HW
DO >@ LQYHVWLJDWHG %,0EDVHG FRVW HVWLPDWLQJ V\VWHPV DQG LW ZDV FRQFOXGHG WKDW %,0 DSSOLFDWLRQV DUH DEOH WR
JHQHUDWHDFFXUDWHTXDQWLW\ WDNHRIIVEXW WKHUH LVDJDSLQFRQQHFWLQJWKHVHPDWHULDOTXDQWLWLHVGLUHFWO\ WR ODERUDQG
HTXLSPHQWFRVWV+XHWDO>@XVHGH[WUDFWHGGDWDIURPD%,0PRGHODQGJHQHUDWHGDOLQHDUUHJUHVVLRQPRGHOZLWK








WHFKQLTXHV KDYH IRXQG QXPHURXV DSSOLFDWLRQV LQ FRQVWUXFWLRQ PDQDJHPHQW PDLQO\ WR FUHDWH SUHGLFWLYH RU
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0HWKRGRORJ\
7KHPDLQFKDOOHQJHRISUHGLFWLRQPRGHOVLVWRVHOHFWDSURSHUVHWRIYDULDEOHVDVSUHGLFWRUV;LRIWKHGHSHQGHQW






LQ WKH WUDLQLQJ VHW DVZHOOZKLFK LVRQHZD\ WR H[SODLQZK\ WRRPDQ\ IHDWXUHVJHQHUDOO\ OHDG WRSRRUSUHGLFWLRQ
UHVXOWV%\XVLQJVWHSZLVHUHJUHVVLRQLWLVSRVVLEOHWRUHPRYHWKHUHODWLYHO\LQVLJQLILFDQWLQSXWYDULDEOHVDQGDYRLG




VHYHUDO PHWKRGV VXFK DV )DFWRU 6HOHFWLRQ )RUZDUG 6HOHFWLRQ )6 %DFNZDUG (OLPLQDWLRQ %( DQG 6WHSZLVH
5HJUHVVLRQ7KHPDLQREMHFWLYHRIWKHVHPHWKRGVLVWRSUHGLFWDQRXWSXWYDULDEOHE\DVXEVHWRILQSXWYDULDEOHVZKLOH
UHWDLQLQJDOORUPRVWRIWKHH[SODQDWRU\SRZHURIWKHIXOOVHWRIYDULDEOHV>@)RUD0/5PRGHOZLWKQSUHGLFWRUV
WKHUH DUH Q SRVVLEOH VXEVHWV RI YDULDEOHV PDNLQJ LW SUDFWLFDOO\ LQIHDVLEOH WR H[DPLQH WKHP DOO >@ 6WHSZLVH




0/5PRGHOV DUH FDSDEOH RIPDNLQJ SRLQW YDOXH HVWLPDWHV IRU D JLYHQ VHW RI LQSXW SDUDPHWHUV KRZHYHU WKH\
JHQHUDOO\ZRXOG QRW EH DEOH WR JLYH DQ\ LGHQWLILFDWLRQ RI WKH HVWLPDWLRQ HUURUV0/5PRGHO HVWLPDWLRQV LQFOXGH
XQFHUWDLQWLHV IURP ERWK UHJUHVVLRQ YDULDEOHV DQG UHJUHVVLRQ ILWWLQJ SURFHVV >@ 7R DGGUHVV WKRVH XQFHUWDLQWLHV
VWDWLVWLFVSURYLGHDFRQILGHQFHLQWHUYDO&,ZKLFKUHSUHVHQWVDUDQJHRIYDOXHVIRUWKH0/5SRLQWYDOXHHVWLPDWH,Q
RWKHU ZRUGV &, SURYLGHV WKH LQIRUPDWLRQ RQ WKH H[SHFWHG YDOXH RI D GHSHQGHQW YDULDEOH LQ FRQQHFWLRQ ZLWK D
SUREDELOLW\ GHILQHG DV WKH FRQILGHQFH OHYHO 7KH REMHFWLYHV RI WKLV PHWKRGRORJ\ WR  IRUPXODWH WKH VLPSOLILHG













>@ ,I WKHUH DUH YDULDEOHV LQ WKH VHOHFWHG VHW SDUWLDO FRUUHODWLRQ FRHIILFLHQWݎ௫೔ǡೝ೐೘௬Ǥ൛௫೔ǡೞ೐೗ൟLV FDOFXODWHG JLYHQ WKH
YDULDEOHV LQ WKH VHOHFWHG VHW DV FRQWUROOLQJ YDULDEOHV (T  7KH FRUUHODWLRQ FRHIILFLHQWPHDVXUHV WKH FRUUHODWLRQ
EHWZHHQ HDFK LQGHSHQGHQW YDULDEOH [ DQG UHVSRQVH YDULDEOH \ 7KH QXPHULFDO ERXQGDULHV RI WKH FRHIILFLHQW DUH
EHWZHHQ>í@$SRVLWLYHYDOXHLQGLFDWHVWKDWWKHYDULDEOHVDUHSRVLWLYHO\FRUUHODWHGDQGDQHJDWLYHYDOXHPHDQV
WKDWWKHYDULDEOHVDUHQHJDWLYHO\FRUUHODWHG7KHPDJQLWXGHRIWKHYDOXHVKRZVWKHVWUHQJWKRIFRUUHODWLRQ>@
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IRUHDFK `^ remix  



















  IRUHDFK `^ remix  
:KHUHQLVWKHQXPEHURIGDWDUHFRUGV x DQG y DUHWKHYDOXHVRILQGHSHQGHQWDQGUHVSRQVHYDULDEOHVLQWKH
GDWDVHW x DQG y DUHWKHPHDQYDOXHVRILQGHSHQGHQWDQGUHVSRQVHYDULDEOHV







)WHVW PHDVXUHV WKH VLJQLILFDQFH RI LQGHSHQGHQW YDULDEOHV E\ FRPSDULQJ WZR UHJUHVVLRQ PRGHOV QDPHO\ , WKH

















PRGHOV EHIRUH DGGLQJݔ௜ DQG DIWHU DGGLQJݔ௜ DUH FRPSXWHG UHVSHFWLYHO\ ,ܵܵܧ௞ିଵǡ௫೔  UHSUHVHQWV WKH SSE EHIRUH
DGGLQJ WKH LQGHSHQGHQWYDULDEOHZLWK QNGHJUHHVRI IUHHGRPDQG,,ܵܵܧ௞UHSUHVHQWV WKH66(DIWHUDGGLQJ WKH
LQGHSHQGHQWYDULDEOHZLWKQNGHJUHHVRIIUHHGRP,QERWKFDVHVQLVWKHQXPEHURIUHFRUGVLQWKHGDWDVHWNLV
WKHQXPEHURILQGHSHQGHQWYDULDEOHVDIWHUDGGLQJݔ௜WRWKHUHJUHVVLRQPRGHOLHWKHQXPEHURIYDULDEOHVLQ൛ݔ௜ǡ௦௘௟ൟ

















IRUHDFK `^ selii xx   

,Q 6WHS  EDVHG RQ WKH FDOFXODWHG SYDOXHV LQ 6WHS  IRU WKH YDULDEOHV LQFOXGHG LQ WKH PRGHO ൛ݔ௜ǡ௦௘௟ൟ  WKH
VLJQLILFDQFHRIHDFKYDULDEOHLQIRUPXODWLQJWKHUHJUHVVLRQPRGHOFDQEHPHDVXUHG7KHVLJQLILFDQFHOHYHORILV
FKRVHQLQWKLVUHVHDUFKVWXG\DVDQLQGLFDWRURIVLJQLILFDQFHIRUUHPRYLQJYDULDEOHV,IDYDULDEOHYDULDEOHVGHHPHG





WKHKLJKHVWFRUUHODWHGYDULDEOHGRHVQRWVDWLVI\ WKH UHTXLUHGOHYHORIVLJQLILFDQFH WKHVWHSZLVH UHJUHVVLRQHQGV LQ
WKDW LWHUDWLRQ ,QRWKHUZRUGV LI D YDULDEOH LV VHOHFWHG IRU IRUPXODWLQJ WKH UHJUHVVLRQPRGHO DQG DIWHU WHVWLQJ WKH
YDULDEOHLVLGHQWLILHGDVQRWVLJQLILFDQWHQRXJKWREHNHSWLQWKHPRGHOp-valueWKHLWHUDWLRQVWRSV










Ö  esty kn ur D  




> @ > @ > @ > @TTresf xxxxes     VV  
:KHUH > @ > @  xx T LV WKH FRYDULDQFH PDWUL[ UHVXOWHG IURP KLVWRULFDO GDWD > @x IRUPDWWHG LQ












PRGHOWKHVWDQGDUGGHYLDWLRQRIWKHSUHGLFWLRQ  pV LVFDOFXODWHGEDVHGRQ(T>@


fresp VVV   
7KHSUHGLFWLRQLQWHUYDOLVVLPLODUO\FDOFXODWHGDV pknty VD ur  Ö >@
&DVHVWXG\
7KH SURSRVHG PHWKRGRORJ\ IRU YDULDEOH VHOHFWLRQ LV DSSOLHG LQ FRUUHODWLQJ %,0 GDWD DQG SURGXFWLYLW\ GDWD
FROOHFWHGIURPWKHSDUWQHUFRPSDQ\3URMHFWLQIRUPDWLRQREWDLQHGIURP%,0FRQWDLQVGHVLJQIHDWXUHVDQGDERXW
 UHFRUGV HDFK GHQRWLQJ D GLYLVLRQ RI IDEULFDWLRQ7HQ LQSXW YDULDEOHV DUH OLVWHG LQ7DEOH  ,Q WKH QH[W VWHS
ZRUNHUKRXUVVSHQWRQWKHGLYLVLRQOHYHOIURPWKHVHSURMHFWVZHUHPDWFKHGDVWKHRXWSXWSDUDPHWHURIWKHUHJUHVVLRQ
PRGHO 7KH SURSRVHG VWHSZLVH UHJUHVVLRQ DSSURDFKZDV DSSOLHG WR LGHQWLI\ WKHPRVW UHOHYDQW GHVLJQ IHDWXUHV IRU
HVWLPDWLQJSURMHFWZRUNHUKRXUVJLYLQJULVHWRWKHPLQLPL]HGTXDQWLW\RILQSXWVIRUHVWLPDWLQJVWHHOIDEULFDWLRQODERU
FRVW $OWKRXJK DOO WKHVH YDULDEOHV DUH FRQVLGHUHG LPSRUWDQW WKHUH DUH FHUWDLQ LQWHUFRUUHODWLRQ PXOWLFROOLQHDULW\
EHWZHHQWKHPZKLFKPHDQVVRPHYDULDEOHVFDQEHGHVFULEHGDQGDFFRXQWHGE\RWKHUV7KHSURSRVHGPHWKRGRORJ\
LV LQVWUXPHQWDO LQ UHPRYLQJ WKHVH LQWHUFRUUHODWLRQV LQ DQ DQDO\WLFDO IDVKLRQ )RU LQVWDQFH SODWH OHQJWK DQG VWHHO
&RQILGHQFHLQWHUYDOV
5HJUHVVLRQOLQH






9DULDEOHV1R 3DUDPHWHU'HVFULSWLRQ 8QLWRI0HDVXUHPHQW /DEHOV
 6WHHO:HLJKW :HLJKWWRQ ݔଵ
 &RPSOHWH3HQHWUDWLRQ:HOG /HQJWKP ݔଶ
 3DUWLDO3HQHWUDWLRQ:HOG /HQJWKP ݔଷ
 +H[7\SH%ROWV 4XDQWLW\FRXQW ݔସ
 ,%HDP /HQJWKP ݔହ
 6TXDUH+ROORZ6WHHO6HFWLRQV /HQJWKP ݔ଺
 5RXQG+ROORZ6WHHO6HFWLRQV /HQJWKP ݔ଻
 3ODWH /HQJWKP ݔ଼
 07\SH%ROWV 4XDQWLW\FRXQW ݔଽ
 :LGH)ODQJHG%HDPV /HQJWKP ݔଵ଴
 $FWXDO:RUNHUKRXUV :RUNHUKRXUVKRXUV ݕ












 Constantݔଵ    
 Constantݔଵݔଶ    
 Constantݔଵݔଶݔ଻    
 Constantݔଵݔଶݔ଻ݔହ    
 Constantݔଵݔଶݔ଻ݔହݔସ    

8VLQJWKHGHYHORSHGUHJUHVVLRQPRGHODFRQILGHQFHLQWHUYDOIRUHDFKSRLQWYDOXHHVWLPDWHFDQEHLGHQWLILHG)RU
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&RQFOXVLRQ
6WUXFWXUDOVWHHOIDEULFDWRUVDFWDVRQHRIWKHPRVWLPSRUWDQWUHVRXUFHVXSSOLHUVLQWKHFRQVWUXFWLRQLQGXVWU\/DERU
LQWHQVLYH FKDUDFWHULVWLFV RI VWHHO IDEULFDWLRQ SURFHVVHV PDNH WKH ZRUNHUKRXU HVWLPDWLRQ FUXFLDO LQ SURMHFW FRVW
HVWLPDWLRQ7DSSLQJLQWRGDWDEDVHV\VWHPVZKHUHGHWDLOVRIVWHHOSURMHFWVDUHHIILFLHQWO\VWRUHGUHJUHVVLRQWHFKQLTXHV
FDQEHXWLOL]HGWRFRUUHODWHZRUNHUKRXUVZLWKSURMHFWGHWDLOV,QVXFKFDVHVSURMHFWVKDYHQXPHURXVGHWDLOVZKLFK
FDQ EH LQWHUFRUUHODWHG RU XQQHFHVVDU\ LQ UHJUHVVLRQ PRGHOLQJ 7R LGHQWLI\ VLJQLILFDQW YDULDEOHV IURP WKH OLVW RI
SURMHFWGHWDLOVVWHSZLVHUHJUHVVLRQPHWKRGRORJ\LVSURSRVHGLQWKLVVWXG\DQGLWVDSSOLFDWLRQEDVHGRQGDWDVRXUFHG
IURPWKH%,0GDWDEDVHDQGWKHODERUFRVWGDWDEDVHRIWKHSDUWQHUFRPSDQ\GHPRQVWUDWHGSURPLVLQJFDSDELOLWLHV7KH
GHYHORSHG UHJUHVVLRQPRGHO FRXSOHGZLWK HUURU DQDO\VLV ZRXOG EH DEOH WR JLYH SRLQW HVWLPDWHV ZKLOH EXLOGLQJ D
FRQILGHQFH LQWHUYDODURXQG WKHSUHGLFWHGSRLQWHVWLPDWH)XUWKHUUHVHDUFK LQ WKLVGLUHFWLRQZRXOGEH WR LQFRUSRUDWH
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IDEULFDWLRQ´3URF:LQWHU6LPXO&RQISS±
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